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Acquired brain injuries and their subsequent consequences can
represent a challenge for social reintegration measures, especially
in the workplace.
The knowledge regarding epidemiology of patients with
acquired brain injuries is progressively being reﬁned. In France,
the incidence of stroke represented more than 100,000 patients in
2009 [1]; for hospitalized patients with traumatic brain injury
(TBI) the incidence is estimated at 155,000/year, including
8500 severe cases [2]. However, in these populations it remains
very difﬁcult to reﬁne the proportion of working-age population.
The return-to-work (RTW) rate after a brain injury varies
greatly in the international literature [3,4]. The heterogeneity in
these RTW rates can partly be explained by the differences in
socioeconomics, cultures, healthcare systems or support measures
that differ according to the different countries. The national
literature remains quite scarce on the subject [5–13], and justiﬁes
further studies.
2. Material and methods
The present study is a monocenter, retrospective study,
conducted at the Physical Medicine and Rehabilitation Center
(PMPR) of Saint-He´lier, in Rennes, France. In addition to a classic
rehabilitation program, the Center also offers the support of a
professional reintegration unit (CIP), with 2 persons in charge of
professional reintegration, trained as occupational therapists, who
work with social workers. The CIP operates in a manner similar to
French recommendations for an early RTW (DPI) [14]. The CIP
works with people with brain injury according to their requests
and RTW needs and upon a medical prescription. The patients not
requiring any support from the CIP unit are the ones who recovered
sufﬁciently to return to work without speciﬁc adjustments or the§ With the support of the AGEFIPH, Association de Gestion du Fonds pour
l’Insertion Professionnelle des Personnes Handicape´es.
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1877-0657/ 2015 Elsevier Masson SAS. All rights reserved.ones oriented towards retirement, or conversely patients faced
with a negative progression, preventing the notion of returning to
work. We chose to study patients with brain injury followed by the
CIP.
The study inclusion criteria were: patients with acquired brain
injury, regardless of the etiology, aged between 18 and 60 at the
time of this injury, admitted between 2008 and 2010 and followed
in their rehabilitation process by the CIP unit. Exclusion criteria
were patients presenting with inﬂammatory, degenerative or
congenital brain lesions.
We collected the data from medical charts and CIP ﬁles, as well
as data from phone interviews conducted with each patient using a
guided questionnaire. These phone interviews took place during
the year 2012, in order to have at least a 2-year follow-up for all
patients. The pre-injury data collected in the ﬁles were age of the
patient at the time of the injury, sex, presence of family support at
the time of the injury (presence of a third party, informed at least
partly, of the medical elements and outcomes of the patients),
study level according to the INSEE educational attainment grid,
pre-injury professional status (employee, independent worker,
student or in professional training, unemployed and seeking
employment), the patient’s last job: white collar (‘‘intellectual’’
job) or blue collar (‘‘manual’’ activity). Data on the brain injury
concerned the nature of the acquired brain injury: for stroke, the
type of stroke (ischemic or hemorrhagic) and its location (left or
right hemisphere, bilateral, or in the posterior fossa); for traumatic
brain injury (TBI), the initial Glasgow Coma Scale (GCS), and the
context of occupational injury.
In 2012, the phone interviews focused on the patient’s family
status, professional situation and nature of the work, and eventual
RTW modalities.
The statistical analysis was performed with the StatView1
software. The population was described as means and standard
deviations. For qualitative data the Chi2 test was used with a
signiﬁcant threshold set at 0.05.
Regarding quantitative data, the analysis used non-parametric
Mann Whitney and Wilcoxon tests with P = 0.05 as the signiﬁcant
threshold.
3. Results
In all, 85 patients were recruited, aged 18 to 60, admitted
between 2008 and 2010, after acquired brain injury and followed
by the CIP unit. Data from this global population of patients with
brain injury are detailed in the ﬁrst column of Table 1. Seventy of
the 85 patients (82%) had a job at the time of the brain injury. Injury
etiologies were: TBI (34 patients), stroke (31 patients), brain tumor
(13 patients), 2 brain anoxia cases, 1 acute disseminated
encephalomyelitis, 1 subdural empyema, 1 central pontine
myelinolysis, 1 Locked-in-Syndrome and 1 thrombophlebitis.
Table 1
Demographics and socio-professional data of the patients.
Total population, n = 85 Interviewed patients, n = 76 P
Number/average Available
data
Return to work
(n = 43), number/
average
Unemployed
(n = 33),
number/average
Available data
Age (years) at the time of the lesion 39.6 85 40.7 38.2 76 0.58
Gender 85 76
Male 63 (74%) 32 (42%) 25 (33%) NS
Female 22 (26%) 11 (14%) 8 (11%)
Family support 83 75 0.79
Yes 64 (77%) 34 (45%) 25 (33%)
No 19 (23%) 8 (11%) 8 (11%)
Attainment level 83 74 NS
Secondary school 8 (9%) 2 (3%) 5 (7%)
Technical school 38 (46%) 15 (20%) 17 (23%)
Graduate degree 37 (45%) 25 (34%) 10 (13%)
Professional status 85 76 > 0.99
Blue collar workers 56 (66%) 28 (37%) 21 (27%)
White collar workers 29 (34%) 15 (20%) 12 (16%)
Professional categories 85 76 0.009
Employee 62 (73%) 37 (49%) 19 (25%)
Self-employed 8 (9%) 4 (5%) 3 (4%)
Training 3 (4%) 1 (1%) 2 (3%)
Unemployed 12 (14%) 1 (1%) 9 (12%)
Pathology 85 76 NS
Stroke 31 (37%) 18 (24%) 10 (13%)
TBI 34 (40%) 17 (22%) 15 (20%)
Tumor 13 (15%) 4 (5%) 5 (7%)
Others 7 (8%) 4 (5%) 3 (4%)
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more precisely studied. The ‘‘stroke’’ subgroup included 21 men and
10 women, mean age 43.7 years, 27 (87%) of them had a professional
activity before the injury, 17 (54.8%) were in the ‘‘blue collar’’
category. Regarding injury-related data, 14 patients (45%) pre-
sented with ischemic stroke, 16 patients (52%) with hemispheric
stroke; 9 patients had a right-sided stroke (29%), 13 had a left-sided
stroke (42%), 5 had a bilateral stroke (16%) and 3 had a lesion of theTable 2
Return to work, French studies.
Acquired
brain injury
Year of
publication
Authors Population
size
Recruitment
population
Multiple
lesions
2003 CRAM [6] 205 PM&R 
2013 Our study 76 PM&R 
Stroke 2012 Doucet et al. [8] 56 PM&R 
1998 Neau et al. [12] 63 Neurology 
2002 Leys et al. [10] 287 Neurology 
1997 Pradat-Diehl
et al. [13]
22 PM&R 
2013 Our study 28 PM&R 
TBI 2007 CREDOC [7] 88 Life accident 
2013 Jourdan et al. [9] 134 Mobile
emergency
services
2014 Nash et al. [11] Severe = 48
Mild = 89
Road trafﬁc
accidents
2013 Our study 32 PM&R 
TBI: traumatic brain injury; GOS: Glasgow Outcome Scale; PM&R: physical medicine aposterior fossa (9%). The ‘‘TBI’’ subpopulation included 27 men and
7 women, mean age 39.1 years, 27 patients (79.4%) were working in
the ‘‘blue collar’’ category. The mean GCS was 9.7. For 12 patients
(36.4%) the traumatic brain injury was a work-related injury.
In 2012, at the time of the phone interview, among the
76 patients who participated in the phone interview, 43 (56.6%)
had resumed a professional activity. Twenty-nine (67%) of these
patients beneﬁted from a workstation adjustment upon theirType of study Follow-up
period (years)
Return to
work rate
Comments: population’s
characteristics
Retrospective 8 32% 18–45 years old
TBI = 71% (GOS 2 or 3)
Stroke 21%; tumor 3%
Retrospective 2–4 56.6%
Retrospective 3 32% Patients employed
pre-injury  professional
support
Prospective 1 73% 15–45 years old
Ischemic stroke
Prospective 3 60% 15–45 years old
Ischemic stroke
mRS = 0–2
Retrospective 3 55%
Retrospective 2–4 64%
Retrospective
multicenter
3–10 51% with
COMETE
29% without
COMETE evaluation
program
Prospective 1 42% Patients employed
pre-injury With
severe TBI (GCS 5.7)
Prospective 1 31.3%
48.3%
Retrospective 2–4 53%
nd rehabilitation; GCS: Glasgow Coma Scale.
Respon ders: 76  
(89.4%) 
Non-re spon ders: 9 
(10.6%) 
Dead: 5
(5.9 %) 
Lost  to  follow- up: 4 
(4.7 %) 
Return  to work:  43 
 (56.6%) 
Unemployed : 33  
(43.4%) 
Looking for work: 17 (51.6% ), 
10 helped by the  CIP un it 
Stopped work: 8 (24.2%) 
Inca pacity:  7 (21.2%)  
Retirement:  1 (3%)  
Same job,   
same company:  33 
(76.7%) 
New job,   
same company:  7  
(16.3%) 
New job,   
new co mpany: 3 
(7%) 
No adjustment:1 
Work ti me or  technical 
adjust ment:  6  
Work ti me or  technical 
adjust ment:  21  
No adjus tmen t:1 2
Work ti me or  technical 
adjust ment:  2 
No adjustment:1 
Inclusio n: 85 pati ents 
Fig. 1. Work status at the moment of the study.
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these 43 patients, 41 had a job before the brain injury (95%). Fig. 1
describes the professional status of the patients at the time of the
interview. Fig. 2 lists the RTW rate for each sub-population.
Furthermore, 42 (55.3%) of the 62 employed patients reported
having seen their occupational physician before or during their
return to work. Twenty of the 76 patients (27.8%) reported a
change in their family situation (divorce/separation for 15 of
them).
Age, sex, family support, educational attainment, professional
category and the type of injury were not found to be prognostic
factor for returning to work. However, being employed at the time
of the injury was signiﬁcantly correlated to returning to work after
the injury (P = 0.04). This correlation was also found in the TBI
subpopulation (P = 0.05). The context of work-related injury was
signiﬁcantly correlated to successful work reintegration (P = 0.03).
4. Discussion
This study includes a cohort large enough to contribute to the
description of RTW conditions in patients with brain injury. Van
Velzen et al. [4] proposed a global estimated RTW at 2 years at39.3% for non-traumatic brain injury, and at 40.8% for TBI. Our rates
by subpopulations appear to be higher, with 64.3% for strokes and
53.1% for TBI. It seems more relevant to confront our return-to-
work rate to the national literature [6–13], because of common
socioeconomic characteristics. The highly heterogeneous rates
reported in the literature (Table 2), deserve a reﬁned analysis, as in
the end the studies cannot be compared to one another. Thus,
populations vary in terms of etiology (mixed, stroke, TBI) and
severity (severe TBI or any severe condition regardless of the
etiology), studied cohorts, recruitment site (PM&R center, neurol-
ogy department, ER. . .), age, but especially in terms of working
population, often excluding unemployed patients. Thus, in our
study, if we exclude people looking for a job before the lesion, the
RTW rate rises up to 65%. Furthermore, in the literature,
professional data are rarely detailed and the methods are quite
heterogeneous: study type, time of the study in retrospective
studies, or patients’ follow-up in prospective studies, support
measures and their nature (early in the pathology or in the longer
term). Without a control group, not followed by the CIP unit, our
study cannot validate the effectiveness of the CIP support; the
absence of objective criteria for directing people to the CIP unit
makes it difﬁcult to compare it with other studies evaluating
professional reintegration measures [5,7,15]. However, our results
TBI : Tra umati c Brai n Injury 
33
10 15 5 3
43
18
17
4 4
Global
population
(56.6%)
Stroke  (64. 3%) TBI (53. 1%) Tumors (44.4% ) Others (57.1%)
No return  to wor k
Return to work
Fig. 2. Return to work rates. TBI: traumatic brain injury.
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international literature, and deserve a prospective study of our
entire population of patients with brain injury regarding returning
to work, as well as orientation of patients toward the CIP unit.
Finally, the existing correlation found in the literature between the
former professional status before the injury and the return to work
[8,16,17], advocates the need to create relationship with the
professional world, especially occupational physicians, for patients
who had a job before the injury, but also to be more vigilant in the
more delicate situation of accompanying patients who were
unemployed before the injury.
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